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Mixts. of cis- and trans-1, 1, 1, 3-tetraf luoro-2-propene are prepared in high 
yield and selectivity by: (A) contacting 1,1,1,3,3- 

pentaf luoropropane with an alkaline solution, preferably an aqueous or ale. 
solution of a base such as KOH, NaOH, Ca(OH)2 or Mg(OH)2, or with a 
chromium-based catalyst, such as fluorided Cr203 or 

fluorided Cr/Ni/A1F3; and (B) recovering the cis/trans-1 , 1 , 1 , 3-tetraf luoro- 
2-propene isomer mixture from the reaction mixture 
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AB This patent application describes a process for producing 

1, 1, 1 , 2 , 3-pentaf luoropropene in high yield from a readily available 

I, 1,1,2, 3, 3-hexaf luoropropane industrially at low cost, which 
process comprises bringing the gaseous hexaf luoropropane into 

contact with active carbon optionally containing a metallic salt to effect 
dehydrof luorination. Said application also describes a process for 
producing 1 , 1 , 1 , 2 , 3 -pentaf luoropropane with high conversion and 
high selectivity, which comprises reducing 1, 1, 1,2, 3-pentaf luoropropene 
with hydrogen in the presence of either a hydrogenation catalyst 
comprising palladium and one or more metals selected from among silver, 
copper, gold, tellurium, zinc, chromium, molybdenum and 
thallium, or a rhodium catalyst. 1,1,1,2,3,3- 

Hexaf luoropropane (I) was passed through a reaction tube containing 
carbon at 450° to give 1, 1, 1,2, 3 -pentaf luoropropene (E and Z 
isomers) (II) with 83.7% conversion of I and 96.9% selectivity for 

II. A mixture of II and hydrogen was introduced to a reaction tube filled 
with Cu-containing Pd catalyst on carbon (preparation given) at 

80° to give 1, 1, 1,2, 3 -pentaf luoropropane (III) with 99% 
conversion of II and 98% selectivity for III. 
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AB A process is disclosed for producing a saturated gem-dichloro 

chlorof luorocarbon product of the formula CnClaFb, wherein n is 2 to 12, a 
is 2 to 4, and b is 4 to 24, and wherein a + b equals 2n + 2 when the 
chlorof luorocarbon is acyclic and equals 2n when the chlorof luorocarbon is 
cyclic, from a starting material of the same formula which has a lesser 
thermodn. stability than the saturated gem-dichloro chlorof luorocarbon 
product. The process involves isomerizing the starting material 
in the presence of (1) a catalyst of the formula A1Z3, where Z 
is selected from F, CI and/or Br (provided that A1Z3 cannot be entirely 
A1F3) and (2) an effective amount of promoter selected from the group 
consisting of hexaf luoropropene, 2-chloropentaf luoropropene, 
perf luorobutenes , perf luoropentenes , perf luorocyclobutene, 
1-chlorocyclobutene, 1, 2-dichlorocyclobutene, perf luorocyclopentene, 
1-chlorocyclopentene, and 1 , 2-dichlorocyclopentene, and mixts. thereof, to 
accelerate production of the saturated gem-dichloro chlorof luorocarbon product. 
Also disclosed is a process for producing a halohydrocarbon of the formula 
CnHcCldFb from a gem-dichloro product produced by said 
isomerization (where c is 1 to 4 and c + d = a) which involves 
hydrodechlorinating the gem-dichloro product. Thus, e.g., 
isomerization of 1 , 2-dichlorohexaf luoropropane over 

aluminum chlorof luoride in presence of hexaf luoropropene afforded a quant, 
yield of 2 , 2-dichlorohexaf luoropropane - 
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AB The title compds . , useful as intermediates for foaming agents, solvents, 
and refrigerants (no data) , are prepared by isomerization of CF2 BrCFBrCF3 
(I) or CF2C1CFC1CF3 in presence of AlClxFyBrz (0 ^ x, y, z < 3 ; x + 
y +z = 3) catalysts. I containing 10% CFBr2CF3 was refluxed with 
A1C13 for 5 h to give 98% CF3CBr2CF3 . 
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AB A combination of aluminum chlorof luoride (ACF) / f luoroolef in is an 
effective catalytic system for isomerization of vic- 

dichloroperf luoroalkanes into gem- isomers. For example, the isomerization 
of 1 , 2-dichloro-F-propane in the presence of catalytic amts. of ACF and 
hexaf luoropropene proceeds at 130° giving 2 , 2-dichloro-F-propane in 
high yield. This catalytic system is also effective for converting cyclic 
1, 2-dichloro-F-cycloalkanes into 1, 1-dichloro-F-cycloalkanes . 
Dibromo-F-alkanes are more reactive and rearrange under the action of ACF 
alone at 25-100°. Primary monoiodo- and monobromo-F-alkanes in the 
presence of ACF are converted into secondary isomers in moderate yields. 
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AB The structure of the very strong solid Lewis acid aluminum chlorof luoride 
(ACF, AlClxF3-x, x = 0.05-0.3) was studied by IR, ESR, CI K XANES, 19F MAS 
NMR, and 27A1 SATRAS NMR spectroscopic methods and compared with amorphous 
aluminum fluoride conventionally prepared by dehydration of 
a-AlF3-3H20. A1C1 0 . 13F2 . 87 (designated as ACF-013) is the 
primary compound discussed. The thermal behavior of both compds . was 
investigated by DTA and XRD. In comparison to ACF, amorphous A1F3 prepared 
in a conventional way is not catalyt ically active for the 
isomerization reaction of 1, 2-dibromohexaf luoropropane, 

which requires a very strong Lewis acid. Both compds. are mainly built up 
of corner- sharing A1F6 octahedra forming a random network. The degree of 
disorder in ACF is higher than in amorphous A1F3. Terminal fluorine atoms 
were detected in ACF by 19F NMR. The chlorine in ACF does not exist as a 
sep., crystalline A1C13 phase. Addnl . , chlorine-containing radicals, remaining from 
the synthesis, are trapped in cavities of ACF. These radicals are stable 
at room temperature but do not take part in the catalytic reaction. 
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Br) , useful as stable solvents (no 
data), were prepared by contacting F3CCFXCF2X (II) with fluorinted A1203 at 
high temperature Thus, II (X = CI) and N were passed at 4 00° through a 
reactor packed with fluorinated A1203 to give 55% I. 
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(54) PRODUCTION OF 2,2-DIBROMO OR DICHLORO-1,1 ,1,3,3,3- 
HEXAFLUOROPROPANE 

(57)Abstract: 

PURPOSE: To obtain the subject compound on an 
industrial scale in high yield at a low cost by isomerizing 

1 ,2-dibromo or dichloro-1 ,1 ,2,3,3,3-hexafluoropropane in iii-iiiiillllllllllllpi 

the presence of a specific catalyst. 

CONSTITUTION: The objective 2,2-dibromo or dichloro- 

1,1,1,3,3,3- hexafluoropropane is produced by 

isomerizing 1 ,2-dibromo or dichloro-1 ,1 ,2,3,3,3- & I C | X F V B T Z 

hexafluoropropane in the presence of a catalyst 

composed of a compound of formula ((x), (y) and (z) are 

numbers satisfying the formulas 0<x<3, 0<y<3, 0<z<3 

and (x+y+z)=3) at 20-60°C under a pressure from 

atmospheric pressure to 5kg/cm2G. The catalyst can be 

produced by treating anhydrous aluminum chloride or 

anhydrous aluminum bromide with 

trichlorofluoromethane, dichlorofluoromethane, 1,1-dibromo-1,2,2,2-tetrafluoroethane, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the process of 2 which is a compound useful as 
intermediate products, such as a foaming agent, a solvent, and a refrigerant, 2-dibromo, or dichloro- 
hexafluoropropane. 
[0002] 

[Description of the Prior Art] Fluoroalkane, CFC12ccl2F [ for example, ], CF2Clccl2F, That 
CF2BrCHClF, CF2BrCFClBr, and CF2C1CHFI are given to the molecule transition reaction made into 
a catalyst, and deal in aluminum halide For example, HADORIKKI (M. Hudlicky), chemistry OBU 
organic Florin contribution UNZU (Chemistry of Organic Fluorine Compounds), It is known by the 2nd 
edition (John Wiley & Sons (John Wiley & Sons), and [501-2] (1976)). 

[0003] Moreover, it is 1 and 2-dibromo, using aluminum halide as a catalyst. - 1 from 1, 1,2, and 2- 
tetrafluoro ethane, 1-dibromo - The method of manufacturing 1, 2, 2, and 2-tetrafluoro ethane is also 
learned (JP,2-6 1926, A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, 1, 2-dihalo - Isomerizing 1, 1, 2, 3, 3, and 3- 
hexafluoropropane to corresponding 2 and 2-dihalo hexafluoropropane is not reported until now. 
Moreover, this invention persons are 1 and 2-dihalo about anhydrous salt-ized aluminum. - Even if it 
makes 1, 1, 2, 3, 3, and 3 -hexafluoropropane contact and carries out heating reflux, it is 1 and 2-dihalo. - 
It is checking that isomerization of 1, 1, 2, 3, 3, and 3 -hexafluoropropane does not advance at all, or 
requires very long reaction time, and a reaction cannot complete it easily. 

[0005] This invention is 1 and 2-dihalo. - It is going to offer the approach of isomerizing 1, 1, 2, 3, 3, 

and 3 -hexafluoropropane to corresponding 2 and 2-dihalo hexafluoropropane. 

[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, anhydrous salt-ized aluminum 
or the anhydrous aluminium bromide that artificers should solve the above-mentioned technical problem 
Trichlorofluoromethane, Fluoro carbon 21,1, and 1-dibromo - [ whether the formula obtained by 
processing using 1, 2, 2, and 2-tetrafluoro ethane etc. is used as a catalyst, and ] 1 and 2-dibromo or 
dichloro which it is going to isomerize - They are 1 of 0. 1 equivalence, and 1 -dibromo at least to 
aluminum halide in the medium which consists of 1, 1, 2, 3, 3, and 3 -hexafluoropropane. - 1, 2, 2, and 2- 
tetrafluoro ethane, If the compound shown by the above-mentioned formula (I) which 
trichlorofluoromethane, fluoro carbon 21, etc. are made to act and is obtained is used as a catalyst 1 and 
2-dibromo or dichloro - 1, 1, 2, 3, 3, and 3 -hexafluoropropane By short reaction time, under the 
conditions which can be reproduced, perfect control of a reaction process could be isomerized as it is 
****, and it found out that 2 and 2-dibromo or dichloro-hexafluoropropane could moreover be 
manufactured by high yield low cost on a scale of industry, and this invention was completed. 
[0007] namely, summary of this invention AlClxFyBrz (I) [-- the inside of a formula, x, and y and z - 
0<= - x< 3, 0<=y<3, and 0<= - it is the number which fills z< 3 and x+y+z=3.] Under existence of the 
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catalyst which comes out and consists of the compound shown, they are 1 and 2-dibromo or chloro. - 2 
and 2-dibromo or dichloro which consists of isomerizing 1, 1, 2, 3, 3, and 3-hexafluoropropane - It 
consists in the process of 1, 1, 1, 3, 3, and 3-hexafluoropropane. 

[0008] In preparing the compound shown in this invention by the formula (I) preferably used as an 
isomerization catalyst out of the system of reaction To commercial anhydrous salt-ized aluminum or the 
commercial anhydrous aluminium bromide, hydrogen fluoride, Fluoric acid and carbon number 4 less or 
equal preferably A with a carbon number of two or less fluoro hydrocarbon, a chloro fluoro hydrocarbon 
or a BUROMO fluoro hydrocarbon (for example, trifluoromethane — ) Tetrafluoro ethane, 
chlorodifluoromethane, fluoro carbon 21, A trifluoro dichloroethane, trifluorochloromethane, a 
dichiorodifluoromethane, Trichlorofluoromethane, difluoro tetrachloroethane, trifluoro trichloroethane, 
1, and 1-dibromo tetrafluoro ethane etc. can be made to be able to act, and it can manufacture. These 
compounds may be made to act independently, respectively, it may mix and they may be made to act, 
and it may mix with chlorohydrocarbon and they may be made to act depending on the case in that case. 
[0009] 0 degree C - 120 degrees C, it is a 0 degree C - 100 degrees C temperature requirement 
preferably, and contact to anhydrous salt-ized aluminum or the anhydrous aluminium bromide carries 
out the temperature conditions at the time of preparation of the above-mentioned catalyst, the compound 
made to act may be contacted in the state of a liquid, and it may contact [ a way may be circulated as a 
gas and ] them. 

[0010] 1 and 2-dibromo or dichloro which prepares the above-mentioned compound (I) within the 
system of reaction and which it is going to case [ dichloro ] namely, isomerize - in preparing in 1, 1, 2, 
3, 3, and 3-hexafluoropropane medium As opposed to anhydrous salt-ized aluminum or the anhydrous 
aluminium bromide The four or less above-mentioned carbon number of 0.1 - 10 equivalence, By 
adding a with a carbon number of two or less fluoro hydrocarbon, a chloro fluoro hydrocarbon, or a 
BUROMO fluoro hydrocarbon in the system of reaction preferably, the compound shown by the 
formula (I) is prepared first, and isomerization advances. The temperature conditions in this case are 
usually 20 degrees C - 60 degrees C. 

[001 1] Especially the amount of the catalyst used for isomerization is 1 and 2-dibromo or dichloro 
which it is usually going to isomerize although not limited. - It is 0.1 - 10 % of the weight preferably 
0.05 to 30% of the weight to 1, 1, 2, 3, 3, and 3-hexafluoropropane. 

[0012] The reaction temperature of isomerization is a 20-60-degree C temperature requirement 
preferably, and although especially reaction pressure is not limited, it is usually the range of 5kg/cm2G 
from atmospheric pressure. 
[0013] 

[Effect of the Invention] According to this invention, they are 1 and 2-dibromo or dichloro. - by only 
contacting 1, 1, 2, 3, 3, and 3-hexafluoropropane for a catalyst with the reaction temperature of 20 
degrees C - 60 degrees C 1 and 2-dibromo or dichloro - 2 and 2-dibromo or dichloro which perfect 
isomerization of 1, 1, 2, 3, 3, and 3-hexafluoropropane is attained, consequently is an isomer - 1, 1, 1, 3, 
3, and 3-hexafluoropropane is obtained with 90% or more of yield. 
[0014] 

[Example] Hereafter, an example explains this invention in more detail. 

An example 1 1, 1-dibromo - 1, 2-dibromo containing 1, 2, 2, and 2-tetrafluoro ethane (lOg) - The 
aluminum chloride (5g) was added in 1, 1, 2, 3, 3, and 3-hexafluoropropane (100g), and heating 
churning was carried out in reflux temperature for 5 hours. After reaction termination, when NMR 
analyzed the reaction mixture, the invert ratio of 1 and 2-dibromo hexafluoropropane is 100%, and 2 and 
2-dibromo hexafluoropropane was generating it at 98% of yield. 

[0015] The aluminum chloride (3g) was added to 1 and 2-dibromo hexafluoropropane (100g) containing 
example 2 trichlorofluoromethane (4.6g), and it agitated at 20 degrees C for 3 hours. Then, it agitated in 
reflux temperature for 5 hours, and when it was made to react and NMR analyzed the reaction mixture, 
the invert ratio of 1 and 2-dibromo hexafluoropropane is 100%, and 2 and 2-dibromo hexafluoropropane 
was generating it at 96% of yield. 

[0016] Anhydrous salt-ized aluminum (3g) and trichlorofluoromethane (9.3g) were taught to 50ml glass 
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flask equipped with the capacitor (cooling temperature of 5 degrees C) furnished with calcium chloride 
tubing for example 3 moisture traps. It was made reduced pressure after 3 -hour churning at the room 
temperature, and the carbon tetrachloride generated unreacted trichlorofluoromethane and from now on, 
a dichlorodifluoromethane, and trifluorochloromethane were removed, and the catalyst was acquired. 
[0017] The obtained catalyst whole quantity and 1 and 2-dibromo hexafluoropropane (100g) were 
mixed, and heating churning was carried out at reflux temperature for 5 hours. When NMR analyzed the 
reaction mixture, the invert ratio of 1 and 2-dibromo hexafluoropropane is 100%, and 2 and 2-dibromo 
hexafluoropropane was generating it at 97% of yield. 

[0018] When the catalyst was prepared in the same procedure as an example 3 except replacing with 
example 4 trichlorofluoromethane and using fluoro carbon 21 (9g), isomerization was performed and the 
reaction mixture was analyzed, the invert ratio of 1 and 2-dibromo hexafluoropropane is 100%, and 2 
and 2-dibromo hexafluoropropane was generating it at 96% of yield. 

[0019] When it reacted in the same procedure as an example 1 except replacing with an example 51 and 
2-dibromo hexafluoropropane, and using 1 and 2-dichloro hexafluoropropane and the reaction mixture 
was analyzed, an invert ratio is 100% and 2 and 2-dichloro hexafluoropropane was generating it at 96% 
of yield. 

[0020] After teaching anhydrous salt-ized aluminum 3 g to the autoclave made from 6100ml stainless 
steel of examples and making the inside of a system reduced pressure, fluoro carbon 21 (9g) was taught 
at 5 degrees C. It was made to react at 20 degrees C for 2 hours, extracting the trifluoromethane and 
chlorodifluoromethane to generate out of a system. Unreacted fluoro carbon 21 and the generated 
chloroform were removed under reduced pressure, and the catalyst was acquired. 1 and 2-dichloro 
hexafluoropropane (100g) was taught here, and it heated at 50 degrees C for 4 hours. After cooling, 
when the contents of an autoclave were analyzed, the invert ratio was 100% and the selectivity of 2 and 
2-dichloro HEKISAFURU fluoro propane was 95%. 



[Translation done.] 
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(54) PRODUCTION OF 2,2-DIHALOGENOHEXAFLUOROPROPANE 

(57)Abstract: 

PURPOSE: To produe the titled compound useful as an 
extremely stable solvent, in high yield, by contacting 
fluorinated alumina at a high temperature with a 
compound obtained by the addition of chlorine or 

bromine to hexafluoropropylene under the radiation of . .. ]■■■/ ' 2 f ; 

light. 

CONSTITUTION: The compound of formula I (X is CI or 
Br) is made to contact with a readily available fluorinated 
alumina at a high temperature, preferably at 300W500°C 

to obtain 2 ,2-dihalogenohexafluoropropane of formula II. £j^:2 v ^\£ * 
The starting compound of formula I may be used by 
diluting with an inert gas such as nitrogen. 2,2- 
Dichlorohexafluoropropane can be produced in a yield of i 
>50% by this process, and 2,2- 

dibromohexafluoropropane can be obtained in a short time in a yield of >60%. The process is 
especially suitable when X is CI. 
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